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Abstract  
This study identified farmer behavior on facing production risk of organic rice farming in Dlingo Village, 
Mojosongo District, Boyolali Regency, Central Java Province, Indonesia. This research used Just and Pope’s 
function model and statistical package for the social sciences method. The aim of this study is to determine farmer 
behavior and the most significant factor influencing production risk. The research was conducted on 216 organic 
rice farmers as a sample during two planting seasons with purposive sampling method. The result of the research 
shows that the most significant factor influencing production risk of organic rice farming is tractor’s rental fee 
with coefficient of 0.310. The farmer behavior on facing production risk are 46,30% farmers (100 people) make 
risk averse decision (risk averse) and 53,70% other farmer (116 people) dare to face the risk (risk seeking).  
Keywords: Farmer behavior, Organic rice farming, Production risk, Risk averse, Risk seeking 
DOI: 10.7176/JESD/10-8-01 
Publication date: April 30th 2019 
 
1. Introduction 
The environmental problems’ issues related with water, soil, plants, and animals have become global problems 
and apprehensive topic since 1970s until now. The Stockholm Declaration emphasized the human responsibility 
to protect the environment and natural resources including water, soil, plants, and animals both renewable and 
non-renewable ones for the benefit in the present and the future (Sohn 1973). Agriculture is one of the areas of 
human life in which there are living creatures and nature (water, soil, air, etc.) which is essential for human survival 
in the future. 
Related to the sustainable development, agriculture is a natural processing activity. The use of agricultural 
means of production input in enhancing productivity has impacts on the environment. Agriculture also can be 
defined as a sector processed and managed by human that leads to big impact on the environment. Las et al. (2006) 
explained there are three main impacts caused by human activities among the environmental problems existing, 
i.e.: 1) effects of the use of production inputs on the production of agriculture and the environment; 2) effects of 
the farming system on the emission of greenhouse gases; 3) effects of industrial activities and urban expansion in 
agricultural land. In modern agriculture, the use of the means of production inputs to trigger production such as 
fertilizer and chemical pesticides has big impacts on the degradation of environmental quality in agriculture. 
Modern agriculture which was rolled out as green revolution has strong correlation with the environmental issues.  
Green revolution was initially able to bring Indonesia to rice self-sufficiency in 1984. After 1984, green 
revolution was unable to significantly increase rice production. It brought negative impact instead, especially on 
soil fertility and its ability to produce food with sufficient quality and quantity (Sudrajat 2018). Thus, based on the 
illustration, it can be inferred that activities in agricultural sector have negative impacts on the change of the 
environment condition. Therefore, activities in agricultural sector need to be directed into sustainable agriculture 
which then became an important part in sustainable development. Sustainable agriculture is a moral call to do well 
on the natural resources environment regarding three dimensions of environmental awareness, economic and social 
character. One of sustainable farming practices that consider those three aspects is organic farming system (Salikin 
2003).  
Organic farming is very important because it indirectly and in the long term, may be an alternative solution 
to the problem of rice production through natural recycling so as to increase the productivity of the soil. However, 
the fundamental problem in organic rice farming, besides the efficiency of farming, is also due to the high risks 
faced by farmers. Barry (1984) stated that the problem of risk and uncertainty in agriculture is not a new thing, 
because in fact, farmers have a lot of decisions relating to risks and uncertainties. Thus, identification of sources 
of risk is very important in the decision making process. The risk factors in agriculture comes from production, 
prices and markets, business and finance, technology, damage, social and legal, as well as humans (Robison & 
Barry 1987).  
Harwood et al. (1999) and Moschini & Hennessy (1999) explained that some of the sources of risk that may 
be faced by farmers include: (i) the production risk; (ii) market or price risk; (iii) institutional risk; (iv) the risk of 
policy; and (v) financial risks. From several sources of these risks, the main risks faced by organic farmers in 
Boyolali, Central Java, Indonesia include production risk and market or price risk. Production risk occurs due to 
varied results of unpredictable factors, such as weather, disease, pests, genetic variation, and the timing of farming 
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activities. While the risk of price or market is usually associated with diversity and uncertainty of prices received 
by farmers and needs to be paid for production inputs, giving rise to uncertainty about the benefits to be obtained. 
 
2. Literature Review 
The earliest production risk model was initiated by Just and Pope. In the beginning, Just and Pope’s model was 
used to determine the production risk of farming system. Just & Pope (1979); Bontems & Thomas (2000); and 
Bokhuseva & Hockmann (2004) explained that to analyze the agricultural sector, it is very important to consider 
the presence of risk factors, in particular the production risk. If production risk was not taken into account, it will 
be concluded that are not adequate. In every process of production, especially in agricultural production, the 
production risk seems to play very important role in the decision to use the inputs that affect the productivity (Just 
& Pope 1979). The analysis of production risk that developed by Just and Pope is very useful in the management 
of production risk, i.e. to decide whether a particular input used in farming need to be supplemented or reduced. 
Research about organic rice farming with production, cost or profit function approach is still limited compared 
to research about conventional rice farming. Several previous organic and conventional rice farming researchers 
with production function approach such as those done by (Baten et al. 2009; Kadiri et al. 2014; Kusnadi et al. 
2011; Murniati et al. 2017; Prayoga 2016; Saeed & Khan 2007; Songsrirote & Singhapreecha 2007; Tien 2012). 
Several previous organic and conventional rice farming researchers with production cost function approach such 
as those done by (Ajoma et al. 2016; Ghosh & Raychaudhuri 2010 & 2015; Hidayah et al. 2013; Nandi & Basu 
2013; Ouédraogo 2015; Rathnayake & Amaratunge 2016; Sudrajat et al. 2018). Several previous organic and 
conventional rice farming researchers with profit function approach such as those done by (Chang et al. 2017; 
Chowdhury et al. 2013; Galawat & Yabe 2012; Kaka et al. 2016; Karafilis & Papanagiotou 2009; Lestari & 
Suryana 2013; Mailena et al. 2014; and Sudrajat et al. 2017). 
Several empirical studies on the behavior of rice farmers in the face of production risk can be seen that most 
of rice farmers studied prefer to avoid or fear of risk (risk averse). This is as researched by (Dillon & Scandizzo 
1978) who examined the behavior of rice farmers in Brazil; Binswanger (1980) estimated production risk of 
conventional rice in India; Hutabarat (1987) conducted research on farmer behavior facing the risk in West Java, 
Indonesia; Syafaat (1990) conducted research on rice production risk in WKPP (Area of Agricultural Extension 
Workers) Manyeti, Subang Regency, West Java, Indonesia; Purwoto (1993) conducted research on farmer 
behavior on rice production risk in Boloh Village, Toroh District, Grobogan Regency, Central Java, Indonesia; 
Hartoyo et al. (2004) conducted research on rice production risk in Cisarua and Kemang, Bogor, West Java, 
Indonesia; Villano et al. (2005) and Villano & Fleming (2006) analyzed the behavior of rice farmers in lowland 
rainfed in Philippines.  
In addition, Ningsih (2011) conducted research on production risk of upland rice in Sentol Village, Pademawu 
District, Pamekasan Regency, Indonesia; Rambe & Honorita (2011) conducted a research on the behavior of rice 
farmers in Rawa Lebak, South Sumatra, Indonesia; Wicaksono (2011) conducted a study on production risks and 
risks of paddy farm revenues in Kebumen Regency, Central Java, Indonesia; Ahyar et al. (2012) examined the 
behavior of rice farmers in Bima Regency, Indonesia; Yurisinthae (2013) analyzed production risks in Kubu Raya 
Regency, Indonesia; Zakirin et al. (2013) conducted a risk analysis of production rice in Pontianak Regency, 
Indonesia; and Suharyanto et al. (2015) analyzed the risk of rice production in Bali Province, Indonesia. Most of 
the researchers used production risk function approach with Just and Pope function model, but some are from 
Kumbhakar function model. 
Kumbhakar (2002) stated that Just and Pope’s model more focusing on production risk that is measured from 
the output variant and recommend using the specification on the production function that satisfies some properties 
that are used. The main focus from the specification of Just and Pope is the allocation of input can lead to increase 
or decrease the production risk. From some of the policies, the presence of such input can increase or decrease the 
production risk. It will be very useful, especially in the management of risk production. In the risk management, 
there are two types of risk faced by farmers, namely production risk and price risk (Patrick et al. 1985). Production 
risk is type of risk which is used in the analysis of the production function that inserts an element of risk in it. Price 
risk is often performed for the regression analysis separately. Thus, both production risk and price risk may cause 
the variability of the feasibility of a farming system which is run by the farmers. 
In the analysis of production risk may need to do an analysis of farmer behavior in the face of risk. This is 
important because knowledge of the farmer behavior can provide the basis of a good understanding of the problems 
of organic farming system productivity. In addition, ignoring the existence of risk and risk behaviors can cause 
bias to the estimation of production parameters and technical efficiency, so that can lead to errors of interpretation 
toward the phenomenon of a decrease in productivity (Kumbhakar 1990). Research with the approach of 
production risk intends to analyze the extent of farmer behavior on making decisions facing the production risk 
and the kind of production risk of what that will be encountered in the organic rice farming system in Boyolali 
Regency, Central Java Province, Indonesia. 
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3. Methodology 
3.1 Determination of Research Site 
The study was conducted in Dlingo Village, Mojosongo District, Boyolali Regency, Central Java, Indonesia. 
Boyolali was chosen as a research area because there are still many farmers who run organic rice farming. The 
reasons for the study were conducted in the area were: (i) both groups are located in the same area, (ii) they have 
the same water source from soil water irrigation, (iii) they are separated from other farmer’ groups, and (iv) they 
can carry out three planting seasons in a year. 
 
3.2 Sample of Farmers 
Total population of organic rice farmers with ICS (Internal Control System) and nationally certified from seven 
villages (Catur, Jatisari, Dlingo, Metuk, Andong, Wates, and Glonggong) and five districts (Andong, Simo, 
Mojosongo, Sambi, and Nagasari) in Boyolali Regency as many as 521 people. From the population of farmers, 
the sample of 216 (organic rice farmer with national certified) was taken through purposive sampling method 
during two planting seasons. 
 
3.3 Data Analysis 
To determine the farmer behavior on facing production risk on organic rice farming system in Boyolali Regency 
was used Just & Pope’s production risk function model, i.e., production function plus the production risk function. 
Measurement of production risk (Just & Pope 1979) refers to the method of (Moscardi & de Janvry 1977). 
Measurements are made by selecting the most significant factors that influence the determination of regression 
results. The most significant influencing factor parameters are used to determine the level of farmer behavior on 
facing production risk based on econometric approach. The production risk function can be formulated as follows:    
y = fj(x, z)  + u = fj(x, z) + hj(x, z) ε            (1) 
where:   
y             = the number of output 
x             = vector of the number of variables input (xi,..., xj) 
z             = vector of the number of quasi fixed input (zi, ..., zk) 
fj(x,z)      = production function 
hj(x, z) ε  = production risk function 
u             = heteroskedastic error term with mean = nol and varians = (h (.))2 
ε             = homoskedastic error term with mean = nol and varians = 1 
If hj(x,z) is positive, it means the addition of input j can raise the risk, on the contrary, if hj(x,z) is negative, it 
means the addition of input j can reduce the risk. The description of the translation of the formula is:  
        fj(x,z)  = production function 
        Y  = organic rice production (kg/ha/planting season) 
 X1  = land area used by the farmers in one planting season  (ha/planting season) 
X2  = the number of seeds (kg/ha/planting season) 
X3 = solid organic fertilizer (kg/ha/planting season) 
X4  = liquid organic pesticide (liter/ha/planting season) 
X5  = liquid organic pesticide (liter/ha/planting season) 
X6  = solid organic pesticide (kg/ha/planting season) 
X7  = labor from outside the family (man days/ha/planting season) 
X8  = labor within family (man days/ha/planting season) 
X9  = tractor’s rental fee (IDR/ha/planting season) 
To calculate the farmer behavior on production risk is used a function of behavior on risk as follows: 
                                                                                                                        (2) 
where:
 
θ ≡ 
	
 
	
 
                                  (3) 
where: 
fj = marginal product with input j 
wj = normalized input price j 
hj   = first derivative of risk function to input j 
θi   = production risk behavior 
 
3.4 Hypotheses 
Testing hypotheses about farmer behavior in dealing with risks and on choosing the level of production risk on 
organic rice farming in Boyolali Regency, Central Java, Indonesia is carried out in the form of the following 
ijjj hwf 
~
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hypothesis: 
If 0h j  and 0i => ijjj hwf 
~
=>
jf  should increase, so that ijjj hwf 
~
, or 
jx  input should 
decrease. Therefore, if 0h j  and 0i , it means the farmers are afraid facing the risk (risk averse). On the 
other hand, if 0h j  and 0i  so the farmers are dare facing the risk (risk seeking).  
If 0h j  and 0i => ijjj hwf 
~
=>
jf  should increase, so that ijjj hwf 
~
, or 
jx  input should 
increase. Therefore, if 0h j  and 0i  so the farmers are afraid facing the risk (risk averse). On the other hand, 
if 0h j  and 0i  
so the farmers are dare facing the risk (risk seeking). 
 
4. Results and Discussion 
4.1 The Most Significant Factors Influence 
The production of organic rice is determined by the use of its inputs, such as the area of land, the number of organic 
rice seeds, the amount of organic fertilizer (solid and liquid), the amount of organic pesticides (solid and liquid), 
wage labor (in the family and outside the family) tractor’s rental fee. For the risk is caused by the production 
function by choosing the most significant factors that influence the determination of regression results. The most 
significant influencing factor parameters are used to determine the level of farmer behavior in facing production 
risk based on econometric approach. Table 1 shows the parameters of the most significant factors that influence 
the determination of regression results. These parameters will be used to determine the level of farmer behavior in 
facing production risk based on econometric approach. 
Table 1. Most significant coefficient of production risk factors 
Model 
Unstandardized Coefficients Standardized Coefficients 
t-count Significant 
β Standard Error β 
(Constant) 
X9 
5.844 1.014  5.764 .000 
.195 .074 .177 2.634 .009 
(Constant) 
X9 
X2 
4.791 1.067  4.489 .000 
.342 .090 .310 3.799 .000 
-.264 .095 -.227 -2.785 .006 
Source: Analysis of Primary Data 2016 
Based on Table 1, the most significant factor influencing and contributing greatly to the risk of organic rice 
production is tractor’s rental fee with coefficient of 0.310. In order to match production function {f (x, z)} and 
production risk function {h (x, z) ε} it is necessary to look at the factor of production which has the greatest 
contribution to organic rice production, i.e. tractor’s rental fee factor (X9). Furthermore, it should be seen that fj 
(marginal product with input j), wj (normalized input price j), hj (first derivative of risk function to input j) and θi 
(production risk behavior) from calculation result using SPSS (Statistical Package for the Social Sciences) method 
(Pallant 2010). As the most dominant factor, tractor's rental fee is very influential on organic rice production and 
production risk. If the tractor's rental fee is higher, the organic rice production will be greater; and if the tractor's 
rental fee is higher, then the behavior of farmers in making decisions facing production risk in terms of risk seeking 
will be even greater. 
 
4.2 Farmer Behavior toward Organic Rice Production Risk 
Farmer behavior towards organic rice production risk is assumed to maximize the expected utility from normalized 
profit with price. The attitude of organic rice farmers in Boyolali, Central Java, Indonesia on making decisions can 
be shown in Table 2 below: 
Table 2. Farmer behavior on production risk of organic rice farming 
Risk Averse Arrow-Pratt Number of samples Percentage 
Risk Averse (RA)      100  46.30 
Risk Seeking (RS)  116  53.70 
Total          216  100.00 
                                       Source: Analysis of Primary Data 2016 
In Table 2 can be seen that from the 216 samples, there are 46.30% of the farmers (100 people) making 
decisions are afraid of risk (risk averse). Organic rice farmer behavior shows that if there is an increase of variance 
in profit then the farmers will compensate by raising the expected profit and it is a measure of satisfaction level of 
the farmers. While 53.70% of other farmers (116 people) are dare to take risk (risk seeking). The farmer's behavior 
shows that if there is an increase in profit range, the farmers will compensate by lowering the expected profit. 
Furthermore, to see the level of risk faced by farmers, the coefficient of variation was used. The greater value of 
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coefficient of variation shows the greater risk of organic rice production and conversely, the smaller value of 
coefficient of variation shows the smaller risk of production risk of organic rice farming.  
 
5. Conclusion  
In this study, organic rice farming is very important because in addition to eco-friendly, indirectly it can be long 
term alternative solution for the next generation to increase environmental health. Organic rice farming system is 
expected to be more efficient by reducing the number of production risks, namely by identifying factors that 
influencing to the production risk and farmer behavior in the face of existing production risk.  
The most significant factor that influencing and contributing greatly to the production risk of organic rice 
farming is tractor’s rental fee with a coefficient of 0.310. As the most dominant factor, tractor's rental fee is very 
influential on organic rice production and production risk. Farmers behavior on facing production risk are 46.30% 
farmers make risk averse decision (risk averse) and 53.70% other farmers dare to face the risk (risk seeking). It’s 
mean the farmers on organic rice farming in Boyolali, Central Java, Indonesia make risk seeking decision or more 
dare to face the production risk. 
 
References 
Ahyar, M., Azis, N.B. & Widada, S. (2012), “Perilaku Bertani Padi Sawah yang Mitigatif Terhadap Perubahan 
Iklim di Kabupaten Bima [The Behavior of The Rice Farming of the Rice Fields Mitigated on Climate Change 
in Bima Regency]”, Prosiding Seminar Nasional Pengelolaan Sumber Daya Alam dan Lingkungan 
[Proceeding National Seminar of the Management of Natural Resources and the Environment], Semarang, 
11th September 2012. 
Ajoma, C., Ezihe, J.A.C. & Odoemenem, I.U. (2016), “Allocative Efficiency of Rice Production in Cross River 
State, Nigeria: A production Function Approach”, IOSR Journal of Agriculture and Veterinary Science 9(8), 
32-38. doi: 10.9790/2380-0908023238. 
Barry, P.J. (1984), “Risk Management in Agriculture”, Iowa: Iowa State University Press. 
Baten, Md. A., Kamil, A.A. & Haque, M.A. (2009), “Modeling Technical Inefficiencies Effects in a Stochastic 
Frontier Production Function for Panel Data”, African Journal of Agricultural Research 4(12), 1374-1382. 
[Online] Available: http://www.academicjournals.org/AJAR. 
Binswanger, H.P. (1980), “Attitudes Toward Risk, Experimental Measurement in Rural India”, American Journal 
of Agricultural Economic 62(3), 395-407. [Online] Available: https://doi.org/10.2307/1240194. 
Bokhuseva, R. & Hockmann, H. (2004), “Output Volatility in Russian Agriculture: The Significance of Risk and 
Inefficiency”, Working Paper Institute of Agricultural Development in Central and Eastern Europe (IOMA). 
Theodore-Lieser, 2,06110, Halle, Germany.   
Bontems, P. & Thomas, A. (2000), “Information Value and Risk Premium in Agricultural Production: The Case 
of Split Nitrogen Application for Corn”, American Journal of Agricultural Economic 82(1), 59-70. [Online] 
Available: https://doi.org/10.1111/0002-9092.00006. 
Chang, T., Takahashi, D. & Yang, C.K. (2017), “Profit efficiency Analysis of Rice Production in Taiwan”, China 
Agricultural Economics Review 9(1), 32-47. [Online] Available: https://doi.org/10.1108/CAER-04-2016-
0059. 
Chowdhury, M.K.I., Rumi, S.F. & Rahman, Md. M. (2013), “Efficiency of Rice Farms During Boro Period in 
Bangladesh: An Econometric Approach”, Global Journal of Management and Business Research Finance 
13(6), 33-44. [Online] Available: 
https://journalofbusiness.org/index.php/GJMBR/article/download/1135/1046. 
Dillon, J.L. & Scandizzo, P.P. (1978), “Risk Attitude of Subsistence Farm in Northeast Brazil: A Sampling 
Approach”, American Journal of Agricultural Economic 53(1), 26-32. 
Galawat, F. & Yabe, M. (2012), “Profit Efficiency in Rice Production in Brunei Darussalam: A Stochastic Frontier 
Approach”, Journal of International Society for Southeast Asian Agricultural Sciences 18(1), 100-112. 
[Online] Available: http://www.issaas.org/journal/v18/01/journal-issaas-v18n1-11-galawat_yabe.pdf. 
Ghosh, C. & Raychaudhuri, A. (2010), “Measurement of Cost Efficiency in the Case of Rice Production in West 
Bengal and Andhra Pradesh”, The IUP Journal of Agricultural Economics 7(1&2), 30-47. [Online] Available: 
https://ideas.repec.org/a/icf/icfjag/v07y2010i1&2p30-47.html. 
Ghosh, C. & Raychaudhuri, A. (2015), “Efficiency of Rice Production States in Production and Cost: Stochastic 
Frontier Analysis”, Artha Vijnana Journal of the Gokhale Institute of Politics and Economics 57(4), 255-275. 
doi: 10.21648/arthavij/2015/v57/i4/111488. 
Hartoyo, S., Mizuno, K. & Mugniesyah, S.S.M. (2004), “Comparative Analysis of Farm Management and Risk: 
Case Study in Two Upland Village West Java”, In: Y. Hayashi, Y., Manuwoto, S., & Hartono, S. (Eds.). 
“Sustainable Agriculture in Rural Indonesia”, Yogyakarta: Gadjah Mada University Press.  
Harwood, J.L., Heifner, R., Perry, T., Somwaru, A. & Coble, K. (1999), “Managing Risk in Farming: Concepts, 
Research and Analysis”, Agricultural Economic Report No. 774. Market and Trade Economic Division and 
Journal of Economics and Sustainable Development                                                                                                                        www.iiste.org 
ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online) DOI: 10.7176/JESD 
Vol.10, No.8, 2019 
 
6 
Resource Economics Division, Economic Research Service, U.S. Department of Agriculture. March, 1999. 
[Online] Available: https://www.ctahr.hawaii.edu/agrisk/pdfs/gnrlRMA/Managing%20RiskInFarming.pdf. 
Hidayah, I., Hanani, N., Anindita, R. & Setiawan, B. (2013), “Production and Cost Efficiency Analysis Using 
Frontier Stochastic Approach, a Case on Paddy Farming System with Integrated Plant and Resource 
Management (IPRM) Approach in Buru District, Maluku Province Indonesia”, Journal of Economics and 
Sustainable Development 4(1), 1-8. [Online] Available: 
https://www.iiste.org/Journals/index.php/JEDS/article/viewFile/4099/4127. 
Hutabarat (1987), “Rice Farmer’s Risk Attitude: An Analysis of Production Risk in Jawa Barat”, Jurnal 
Agroekonomi 6(1&2), 51-66. 
Just, R.E. & Pope, R.D. (1979), “Production Function Estimation and Related Risk Consideration”, American 
Journal of Agricultural Economic 61(1), 276-284. 
Kadiri, F.A., Eze, C.C., Orebiyi, J.S., Lemchi,, J.I., Ohajianya, D.O. & Nwaiwu, I.U. (2014), “Technical Efficiency 
in Paddy Rice Production in Niger Delta Region of Nigeria”, Global Journal of Agricultural Research 2(2), 
33-43. [Online] Available: 
https://pdfs.semanticscholar.org/8bc0/67d917da358532d28cdf7440db08eee5b06c.pdf. 
Kaka, Y., Shamsudin, M.N., Radam, A. & Latif, I.A. (2016), “Profit Efficiency among Paddy Farmers: A Cobb-
Douglas Stochastic Frontier Production Function Analysis”, Journal of Asian Scientific Research 6(4), 66-
75. doi: 10.18488/journal.2/2016.6.4/2.4.66.75. 
Karafilis, C. & Papanagiotou, E. (2009), “Innovation and Profit Efficiency in Organic Farming”, World Journal 
of Agriculture Sciences 5(1), 74-82. [Online] Available: https://www.idosi.org/wjas/wjas5(1)/11.pdf. 
Kumbhakar, S.C. (1990), “Production Frontiers, Panel Data and Time-Varying Technical Inefficiency”, Journal 
of Econometrics 46(1&2), 201-211. [Online] Available: https://doi.org/10.1016/0304-4076(90)90055-X. 
Kumbhakar, S.C. (2002), “Specification and Estimation of Production Risk, Risk Preferences and Technical 
Efficiency”, American Journal of Agricultural Economic 84(1), 8-22. doi: 10.1111/1467-8276.00239. 
Kusnadi, N., Tinaprilla, N., Susilowati, S.H. & Purwoto, A. (2011), "Analisis Efisiensi Usahatani Padi di Beberapa 
Sentra Produksi Padi di Indonesia [Analysis of Rice Farming Efficiency in Several Rice Production Centers 
in Indonesia]”, Jurnal Agroekonomi 29(1), 25-48. doi:10.21082/jae.v29n1.2011.25-48. 
Las, I., Subagyono, K. & Setiyanto, A.P. (2006), “Isu dan Pengelolaan Lingkungan dalam Revitalisasi Pertanian 
[Issues and Environmental Management in the Revitalization of Agriculture]”, Jurnal Litbang Pertanian 
25(3), 173-193. [Online] Available: 
http://balittanah.litbang.pertanian.go.id/ind/dokumentasi/prosiding/mflp2006/irsal.pdf?secure=true. 
Lestari, Y.K. & Suryana, A.T (2013), “Sustainability of Organic Rice Farming in Indonesia”, Proceeding the 10th 
Hokkaido Indonesia Student Association Scientific Meeting (HISAS 10), Hokkaido, February 2013. [Online] 
Available: 
https://www.researchgate.net/publication/284617258_Sustainability_of_Organic_Rice_Farming_in_Indone
sia. 
Mailena, L., Shamsudin, M.N., Radam, A. & Mohamed, Z. (2014), “Efficiency of Rice Farms and its Determinants: 
Application of Stochastic Frontier Analysis”, Trends and Applied Sciences Research 9(1), 360-371. doi: 
10.3923/tasr.2014.360.371. 
Moscardi, E. & de Janvry, A. (1977), “Attitudes towards Risk among Peasants: An Econometric Approach”, 
American Journal of Agricultural Economic 59(4), 710-716. doi: 10.2307/1239398. 
Moschini, G.C. & Hennessy, D. (1999), “Uncertainty, Risk Aversion and Risk Management for Agricultural 
Producers”, Economic Staff Paper Series 315. Iowa State University Press, Iowa. [Online] Available: 
http://lib.dr.iastate.edu/econ_las_staffpapers/315. 
Murniati, K., Mulyo, J.H., Irham & Hartono, S. (2017), “Efisiensi Teknis Usahatani Padi Organik Lahan Sawah 
Tadah Hujan di Kabupaten Tanggamus, Propinsi Lampung [Technical Efficiency of Rainfed Lowland Rice 
Farming in Tanggamus District, Lampung Province]”, Jurnal Penelitian Pertanian Terapan 14(1), 31-38. 
doi:10.25181/jppt.v14i1.139. 
Nandi, A.K. & Basu, D. (2013), “Measurement of Farm Level Economic Efficiency an Approach to Unit Cost of 
Production”, Vidyasagar University Journal of Commerce 18(1), 84-100. [Online] Available: 
http://inet.vidyasagar.ac.in:8080/jspui/handle/123456789/1013. 
Ningsih, K. (2011), “Risiko Produksi dan Inefisiensi Teknis Usahatani Padi Gogo pada Agroekosistem Lahan 
Kering [Production Risk and Technical Inefficiency of Farming Gogo Rice on Dry Land Agro-Ecosystem]”, 
Jurnal Ilmiah Agromix 2(4), 105-119. 
Ouédraogo, S. (2015), “Technical and Economic Efficiency of Rice Production on the Irrigated Plain of Bagre 
(Burkina Faso): A Stochastic Frontier Approach”, Journal of Economics and Sustainable Development 6(14), 
78-85. [Online] Available: https://iiste.org/Journals/index.php/JEDS/article/viewFile/24426/25002. 
Pallant, J. (2010), “A Step by Step Guide to Data Analysis Using the SPSS Program, SPSS Survival Manual” (4th 
edition). Australia: Allen and Unwin Books.  
Journal of Economics and Sustainable Development                                                                                                                        www.iiste.org 
ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online) DOI: 10.7176/JESD 
Vol.10, No.8, 2019 
 
7 
Patrick, G.F., Wilson, P.N., Barry, P.J., Boggess, W.G. & Young, D.L. (1985), “Risk Perception and Management 
Response: Producer Generated Hypotheses for Risk Modeling”, Southern Journal of Agricultural Economics 
17(2), 231-238. [Online] Available: http://ageconsearch.umn.edu/record/29989/files/17020231.pdf. 
Prayoga, A. (2016), “Produktivitas dan Efisiensi Teknis Usahatani Padi Organik Lahan Sawah [Productivity and 
Technical Efficiency of Organic Rice Field Farming]”, Jurnal AgroEkonomi 28(1), 1-19. 
doi:10.21082/jae.v28n1.2010.1-19. 
Purwoto, A. (1993), “Sikap Petani Terhadap Risiko Produksi Padi dan Faktor-faktor yang Mempengaruhinya [The 
Attitude of Farmers Against the Risk of Rice Production and the Factors that Influence it]”, Jurnal 
Agroekonomi 12(2), 1-23. 
Rambe, S.S.M. & Honorita, B. (2011), “Perilaku Petani dalam Usahatani Padi di Lahan Rawa Lebak [The Behavior 
of Farmers on Rice Farming in the Land of Rawa Lebak]”, Prosiding Seminar Nasional Budidaya Pertanian, 
Urgensi dan Strategi Pengendalian Alih Fungsi Lahan Pertanian [Proceedings of the National Seminar on 
Agricultural Cultivation, the Urgency, and the Strategy of Control Over the Function of Agricultural Land], 
Bengkulu, 7th July 2011. 
Rathnayake, R.M.A.K. & Amaratunge, S.P.P. (2016), “An Analysis of the Technical and Allocative Efficiency of 
Paddy Farming: The Case of Mahaweli System H”, Srilanka Journal of Economic Research 4(1), 35-57. 
[Online] Available: 
http://www.slfue.org/images/SLFUE_downloads/SLJER_Issues/2016December/Mr.Ananda.pdf. 
Robison, L.J. & Barry, P.J. (1987), “The Competitive Firm’s Response to Risk”, New York, USA: Macmillan 
Publishing Co. 
Saeed, M. & Khan, N.A. (2007), “Measurement of Economic Efficiency in Agriculture of Peshawar District”, 
Sarhad Journal Agriculture 23(1), 197-206. [Online] Available: 
http://www.aup.edu.pk/sj_pdf/Measurement%20of%20economic%20efficiency.pdf. 
Salikin, K.A. (2003), “Sistem Pertanian Berkelanjutan [Sustainable Agricultural System]”, Yogyakarta: Kanisius. 
Sohn, L.B. (1973), “The Stockholm Declaration on the Human Environment”, The Harvard International Law 
Journal 14(1), 423-515. 
Songsrirote, N. & Singhapreecha, C. (2007), “Technical Efficiency and its Determinants on Conventional and 
Certified Organic Jasmine Rice Farms in Yasothon Province, Thailand”, Thammasat Economic Journal 25(2), 
1-38. [Online] Available: http://www.econ.tu.ac.th/oldweb/doc/article/fulltext/161.pdf. 
Sudrajat, I.S. (2018), “Pengaruh Faktor-faktor Sosial Ekonomi dalam Efisiensi Usahatani Padi Organik di 
Kabupaten Boyolali, Jawa Tengah [Effect of Socio-Economic Factors on Efficiency of Organic Rice Farming 
in Boyolali, Central Java]”, Unpublished PhD Thesis, Department of Agricultural Science, Sebelas Maret 
University of Surakarta, Indonesia. 
Sudrajat, I.S., Rahayu, E.S., Kusnandar & Supriyadi (2017), “Effect of Social Factors in Stochastic Frontier Profit 
of Organic Rice Farming in Boyolali”, Bulgarian Journal of Agricultural Science 23(4), 551-559. [Online] 
Available: https://www.agrojournal.org/23/04-05.pdf. 
Sudrajat, I.S., Rahayu, E.S., Kusnandar & Supriyadi (2018), “Effect of Institution on Production Cost Efficiency 
of Organic Rice Farming in Indonesia”, DLSU Business & Economics Review 28(1), 166-175. 
Suharyanto, S., Rinaldy, J. & Arya, N.N. (2015), “Analisis Risiko Produksi Usahatani Padi Sawah di Provinsi Bali 
[Risk Analysis of the Production of Rice Farming in Bali Province]”, Jurnal Agraris 1(2), 70-77. doi: 
10.21082/jpptp.v34n2.2015.p131-143. 
Syafaat, N. (1990), “Faktor-faktor yang mempengaruhi Efisiensi Teknis Relatif dan Sikap Petani dalam 
Menghadapi Risiko Produksi pada Usahatani Padi Sawah di Lahan Beririgasi Teknis [The Factors that Affect 
Relative Technical Efficiency and the Attitude of Farmers in the Face of Production Risk on Rice Farming in 
the Rice Fields Technical Irrigated]”, Jurnal Agroekonomi 9(2), 30-48. 
Tien, T. (2012), “Analisis Efisiensi Teknis Usahatani Padi Sawah Aplikasi Pertanian Organik: Studi Kasus di Desa 
Sumber Ngepoh, Kecamatan Lawang, Kabupaten Malang [Analysis of Technical Efficiency of Paddy Field 
Farming Application of Organic Farming: Case Study in Sumber Ngepoh Village, Lawang District, Malang 
Regency]”, El-Hayah 1(4), 182-191. doi:10.18860/elha.v1i4.1784. 
Villano, R.A., O’Donnell, C.J. & Battese, G.E. (2005), “An Investigation of Production Risk, Risk Preferences 
and Technical Efficiency: Evidence from Rainfed Lowland Rice Farms in the Philippines”, Working Paper 
Series in Agricultural and Resource Economics 1(1), 1-24. [Online] Available: 
http://www.une.edu.au/febl/EconStud/wps.htm. 
Villano, R.A. & Fleming, E. (2006), “Technical Inefficiency and Production Risk in Rice Farming: Evidence from 
Central Luzon, Philippines”, Asian Economic Journal 20(1), 29-49. [Online] Available:  
https://doi.org/10.1111/j.1467-8381.2006.00223.x. 
Wicaksono, I.A. (2011), “Risiko Produksi dan Risiko Pendapatan pada Usahatani Padi Sebelum dan Sesudah 
Menggunakan Limbah Kelinci [The Risk of Production and Income Risks on Rice Farming Before and After 
Using the Waste of the Rabbit]”, Jurnal Agroforestri 6(1), 35-39. [Online] Available: 
Journal of Economics and Sustainable Development                                                                                                                        www.iiste.org 
ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online) DOI: 10.7176/JESD 
Vol.10, No.8, 2019 
 
8 
https://jurnalee.files.wordpress.com/2012/06/risiko-produksi-dan-risiko-pendapatan-pada-usahatani-padi-
sebelum-dan-sesudah-menggunakan-limbah-kelinci.pdf. 
Yurisinthae, E. (2013), “Risiko Produksi Usahatani Padi pada Lahan Pasang Surut di Kabupaten Kubu Raya 
[Production Risk of Rice Farming on Tidal Land in Kubu Raya Regency]”, Jurnal Agri Peat, Agriculture 
Faculty of Palangka Raya University, Central Kalimantan. [Online] Available: 
http://jurnalagripeat.wordpress.com/2013/07/11/risiko-produksi-usahatani-padi-pada-lahan-pasang-surut-
erlinda-yurisinthae/. 
Zakirin, M., Yurisinthae, E. & Kusrini, N. (2013), “Analisis Risiko Usahatani Padi pada Lahan Pasang Surut di 
Kabupaten Pontianak [Risk Analysis of Rice Farming on Tidal Land in Pontianak Regency]”, Jurnal Social 
Economic of Agriculture 2(1), 75-84. [Online] Available: https://media.neliti.com/media/publications/23028-
ID-analisis-risiko-usahatani-padi-pada-lahan-pasang-surut-di-kabupaten-pontianak.pdf. 
 
Biodata of the Author: 
Ignatius Suprih Sudrajat was born in Kebumen, Central Java, Indonesia on July 25, 1962. He is a researcher, senior 
lecturer and head of study program at Department of Agribusiness, Faculty of Agriculture, University of 
Sarjanawiyata Tamansiswa Yogyakarta, Indonesia. He obtained a PhD degree at Graduate School, Department of 
Agricultural Science, Sebelas Maret University of Surakarta, Indonesia in 2018. His research major fields focuses 
on organic farming, agribusiness management, and environment. His mobile phone number: +62-813-9228-4005 
and e-mail address: suprihsudrajat@yahoo.com.     
